Introduction
The minimal electroshock seizure threshold (MEST) is often employed lo estimate brain excitability. Since brain excitability is related co the maturation and physiological function of the central nervous system (CNS) 1 , it is widely used lo study the prenatal effects of drugs on the postnatal development and maturation of the CNS2.
It has been reported that prenatal exposure to nicotine, the major constituent of tobacco smoke, delayed the noraml maturation time of the postnatal development of the central nervous system excitatory and inhibitory functions 3 • However, the exact trimester during which nicotine or tobacco smoke may be most effective on the fetal matur.nion is not reported. Hence MEST is used to study the action of prenatal nicotine exposure during different trimesters on the brain seizure threshold of the offspring. Procedure Paired virgin adult female and male Swiss albino mice strain weighing between 25-30 gm were housed together in private microdone cages (27x2 Ix14cm), with saw dust bedding. They were given food and water ad Iibitum. The day on which tbe vaginal plug was observed was designated as lhe first day of pregnancy. The room temperature was kept at 26 ± 4°C throughout the study period.
Three daily doses. small, intermediate or large dose of nicotine base, were used for 3 different groups of pregnant mice in each trimester. These doses were equivalent to IO cigarettes (Cig.) (900 ug/kg). 20 cig. ( I 800 ug/kg) and 30 cig. (2700 ug/kg) respecuvely. The control groups for each trimester were given normal saline, I 0 ml/kg, because each dose of the drug was dissolved in this amount of saline solution.
The drug and the normal saline were administered subcutaneously . The daily dose was divided into two -J>age...lQ -The Journal of !MA -Vol. 17 -January 1985 equal parts. The first half of the dose was given in the morning and the second half was given late in the afternoon throughout the experiments. A !>imilar dose was given to at least IO pregnant mice in each trimester for 7 consecutive days. Each mother gave birth in its own cage. The offspring weaned when they were I month old.
MEST was measured for the 10 drug or saline-treated I and 2 months old offspring from each trimester. The melhod of Al-Hachim 2 , was used . The results were reported and subjected L o student Hest for statistical analysis'.
Results
First Trimester Table l sbows the rc!>ults of the MEST test of the offspring of mothers treated with nicotine during the first trimester.
Compared with the controls. all the offspring from mothers treated with nicotine during the first trimester showed no significant reduction of MEST when they were I and 2 months old.
Second Trimester Table 2 shows the results of the MEST test of the offspring of mothers treated with nicotine at the second trimester.
Compared with the controls, all 3 do~es of nicotine significantly (p .05) reduced the MEST of lhe offspring on postnatal day 31. while the large dose. in addition, significantly reduced it on postnatal day 61.
Third Trimester Table 3 shows the results of the M EST test of the offspring from mothers treated with nicotine during the third trimester.
The small dose of nicotine administered to the mothers significantly (p .05) depressed the MEST of the offspring when they were 3 I and 6 1 days old. The intermediate and large doses administered to the mothers showed highly significant (p .01) depression in the MEST of the offspring when they were 3 I and 61 days old. 43.0 ± 10.20** Table 2 . The mean ±SE of minimal electroshock seizure threshold (MEST) for mice progenies from mothers treated with nicotine base or normal saline (control) twice daily during the second trimester*. Table 3 . The mean ± SE of minimal electroshock seizure threshold (MEST) for mice progenies from mothers treated with nkotine base or normal saline (control} twice daily during the third trimesler*.
during Lhe second trimesler' and nicotine is excreLed from lhe body during the 24 hours after administration. Hence, there was no imporlant effect of first trimester prenata l exposure to nicoline on tbe development and maturation of seizure activity. The second ( Table 2) and third (Table 3) trimester prenatal exposure to nicoline on MEST is an indication that nicotine induces an action on the development of seizure activity. most likely involving subcortical inhibitory and excila lory palhways 6 • The decrease in brain ~eizure thresholds of the offspring from mothers treated with nicotine during the second and third trimesters is an indication of increased brain excitabil ity1, 1 • IL may abo indicate immaturity of the CNSJ , 7 • In addition, it may suggest that nicotine which was given during the late trimesters inlluences the normal maturational timetable for the excitatory and inhibitory systems. either by delaying the developmenl of inhibition or accelerating 1he development of excitation.
Although the electroconvulsive responses normalize with increasing age (a phenomenon al!.o observed in other parameters of CNS maturation)l. because of the complexity of events taking place during the CNS development. even transient abnormali1ies occurring during maturational periods may have functional repercussions. Thus, the prenatal effect of small and intermediate do~es of nicotine disappeared with the second trimester when the offi.pring were 2 months old , while the effect of the large dose continued (Tables 2  and 3) .
lndeed, continuing studies of the effects of endogenous and exogenous f~ctors on the CNS development consistently reveal that subtle alterations at critical periods of prenatal and postnatal brain maturation, although not always immediately observable, are frequently manifested at the onset of specific functions, or when a speciali£ed demand is placed upon the organism. However, the prenatal effect of nicotine on the prenatal and/or postnatal brain maturation may be directly through its effect on the development and physiological functions of t11e CNS 3 AN Dior indirectly through its effect on the uterine blood circulation and therefore maternal blood !>Upply to the ferus 5 . In addirion, nicotine may alter s ignificantly the function of the placental cholinergic system by influencing levels of acetylchoJine in the placental tissue, by releasing the bound acetylcholine or by acting competitively at the proposed nicotinic cholinergic receptor. The final result of these alterations would be disturbed fetal growth and development and the consequent production of poor quality lifc 8 . It may cause placental damage 9 and thereafter influence fetal growth. All Lhe probable effects of prenatal nicotine on the reproductive system of the pregnant mice may reduce the nutritional requiremencs for the prenatal and/or postnatal development of the offspring in general and the CNS in particular. Thereafter. this might lead to delay in the development and maturation of the brain of the offspring during the second and third trin1eslcrs.
